Abstract: Genetic genealogy is a rapidly growing field. The potential for genetics to make genealogical connections and break brick walls is starting to be untapped. This is more so for Latin American and Caribbean societies where limited or non-existent documentation is a reality. This article uses advanced genetic testing to draw genealogies for a particular set of Puerto Rican families, the Sotomayor and Colón families, with connections to the Iberian Pereira lineage. In the critical analysis of the existing fragmented and isolated documentation with advanced genetic testing, mainly Y-DNA, and in its proper historical context, long-standing brick walls have been broken. The study also illustrates, through the prism of genetics, the complex anthroponymy system of Iberian surnames in the American context, which gave a legitimate and significant role to maternal ancestry. As one of the very few instances of a Y-DNA genetic match between two men of different surnames at the edge of genealogical time frames, this study offers insights into the larger use of genetics for genealogy and anthroponymy.
appears again in 1197/98 as a member of King Fernando II's royal court and holding several castles in the lands of Toroño and Limia in the vicinity of the Valley of Souto. 10 Vila thinks this Pelagio Subredina could have been Paio Sorredea, Men Páez's father. In any case, the
The Sotomayors are now widely spread throughout the towns of Aguada, Moca, Isabela, Aguadilla, San Sebastián, Lares, Quebradillas, Camuy, and Añasco, among many more in Puerto Rico's north-west (see Figure 3 ). Many of these branches merge in Aguada in the late seventeenth 
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and early eighteenth centuries, but the documentation is very limited and fragmented. Many belonged to the urban militias, owned land and slaves, and married into other noble families in the region. Some of their slaves adopted the surname Soto or Sotomayor and, as such, might not have the same biological connection. Others married into different families to produce racially and ethnically rich families.
I can document my Sotomayor genealogy to my 5th-great-grandfather Don Juan de Sotomayor, and to his possible father, Don Juan de Soto Hernández, who lived in the eighteenth century ( Figure 4 ). (I must mention also that there was a "Soto Hernández de Andújar" family from Vigo, Galicia, which migrated to Santo Domingo (later Dominican Republic) in the mid 1600s. 18 However, this family appears to be settled in Santo Domingo, and only travelled to Puerto Rico late in the eighteenth century.) Figure 5 shows the death record of Catalino Sotomayor y Tirado (my 3rd-grand-uncle), as reported by my great-great-grandfather Alberto Sotomayor y Tirado, and Figure 6 is the birth record of my grandfather, Antonio Sotomayor Mendez.
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The relationship with Don Juan de Soto Hernández is based on the annotations made by the lawyer and renowned genealogist Rafael Reichard Sapia in the early twentieth century. In his notebooks there is an annotation of the death record of Don Juan de Soto Hernández from August 6, 1791 , in Moca. 20 Moca's parish books of death no longer exist, which makes the Reichard Sapia transcription the only remaining source. 21 The record used to say that he was from Aguada and that he died at the age of one-hundred-and-twelve. I think the age of death was an error and he most probably died, like many other Sotomayors, at around ninety years old, thus born c.1700.
There is the notion that the Sotomayor family is an old one in the region. The U.S. Supreme Court Justice Hon. Sonia Sotomayor, whose ancestors go back to the town of San Sebastián in the eighteenth century, states in her autobiography, My Beloved World, that "Still older stories survive in hand-me-down recollections beyond any living soul's direct experience: The Sotomayors, I heard, might be descendants of Puerto Rican Pioneers." 22 A document from the early 1800s provides a similar authoritative perspective, although not official. In 1820 Aguada, a young man named Don Lorenzo de Sotomayor declared his wish to marry Doña Juana Urbano Cabán. The priest and lady's uncle, Don Manuel Cabán, protested, saying that the boy did not deserve his delicate and noble niece. But the petition persisted and on October 25, 1821 
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the priest declared that she was from her father's side of "European Spaniards" and that Lorenzo was "of the first families of the village, white on every ancestral branch, without racial mixing." 23 The priest later declared that Don Lorenzo was of "clarified ancestry" (ascendencia esclarecida) and that he descended from a prominent family, which indicates that his genealogy was known. This case is important. Puerto Rico's population during the seventeenth century was not large. When Aguada was founded between 1648 and 1692, 24 there were only three other villages on the island (San Germán, Coamo and Arecibo) outside of the capital San Juan. By the end of the seventeenth century, San 
Germán had one hundred vecinos (socially recognized landowning heads of households), Arecibo seventy-three, and Coamo one hundred. 25 These numbers are probably an underestimate, given that recently discovered documents indicate that Aguada by 1700 had 221 vecinos (or militia soldiers), which multiplied by seven (the number of individuals per vecino) gives us 1,547. These numbers are based on the militia muster rolls, to which our Sotomayors belonged (as did the Colóns). Priests were vigilant in examining blood purity and kinship relations in order to marry according to ecclesiastical doctrine. It is probable that in 1821 there were more parish records that could trace Don Lorenzo de Sotomayor's ancestors back to the mid seventeenth century.
The Sotomayor family in Puerto Rico's north-west commonly used the surname Soto. This is not uncommon and also occurred in the Iberian Peninsula since the lineage's origins in the twelfth century. 
Ancestors of the Sotomayors and Colóns from Aguada: genealogy and genetics

A brief introduction to genetics
In order to understand the ancestors of Juan de Sotomayor from Aguada it is imperative to keep in mind the genetic data. Today, we use genetics to study genealogies that lack documentation. At the same time, genetics would not work without genealogies to support it and give it meaning. The field of genetic genealogy is well established and it is considered a scientific methodology in its own right, which has had its own academic journal since 2005 (the Journal of Genetic Genealogy), and a recognized association, the International Society of Genetic Genealogy (ISOGG). 44 Puerto Rican genetic genealogist Ana Oquendo Pabón is one of the pioneers in this field in Puerto Rico. 45 Thanks to this methodology, our genetic results provide us with important evidence to make some key genealogical arguments that would not have been possible otherwise. Moreover, the genetic match in question, which involves two different surnames at the edge of genealogical time (sixteenth century), is so far one of the few, if not the only one, known in the academic literature. 46 The Y chromosome is inherited solely by males, father to son, then to sons, grandsons, etc. The inheritance of the Y chromosome among males mimics the social pattern of surnames in most European societies and, as such, it can be of great use for genetic genealogy. 47 The sequences within the Y chromosome that repeat in a mostly stable manner are called short tandem repeat or STRs. STRs are inherited from generation to generation almost unaltered. However, a mutation can occur during this transmission. The more mutations between two men, the more distant their ancestor in common. Genetic distance (GD) is the amount of mutations in the comparison of STRs in two men. Therefore, two men that have identical STRs at 37 markers have a closer ancestor in common than two men that match 35 of 37 markers, with a 33 of 37 match being further apart.
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The best-known commercial company to study the Y chromosome for genealogical purposes is Family Tree DNA (FTDNA). They offer various levels of tests depending on how many markers are tested. STRs can be studied by markers. FTDNA offer tests for 12, 37, 67, and 111 markers, plus the Big Y-500. Given that the STRs mutate frequently (in the larger scheme of human evolution) it is best to study as many markers as possible to establish a relationship within a genealogical time frame. As a minimum, the 37-marker test is recommended in order to obtain better precision in the genetic relationship in the Y chromosome between two men. But the tests at 67 and 111 markers offer better results, in other words, more precision within a genealogical time frame. The gold standard and the most precise in the market to study the Y chromosome is the Big Y-500.
The other way to study our DNA is through the single-nucleotide polymorphisms or SNPs. Basically, when we study SNPs we look for mutations in the nucleotides (A, T, C, and G) in the Y chromosome. These SNPs are passed down from father to son and allow us to see which SNPs are similar among two men. Like the STRs, the more matching SNPs between two men, the closer they are related. These SNPs can be grouped and organized to create haplogroups (also known as subclades). The organization of haplogroups can provide ideas of ancient ancestry.
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The genetic results
There are several Y-DNA matches between members of the Sotomayor and Colón families in Puerto Rico (see Table 1 ). These results include three men with the surname Sotomayor and two men with the surname Colón, for a total of five men matching in the Y chromosome. The three men with the surname Sotomayor match at 111 markers, but with differences according to FTDNA's Time Predictor (TiP) tool. TiP predicts a 95.31% probability of Gerardo "Gerry" Sotomayor sharing a common ancestor with me within four generations, 99.78% within eight generations, and 99.99% within twelve generations. Gerry and I share 110 out of 111 markers (111, GD = 1), and our ancestor in common was Don Juan de la Cruz de Sotomayor who lived between 1818 and 1862 (Gerry is my third cousin once removed). The second Sotomayor Y chromosome match was Jaime Sotomayor. TiP predicts an 85.19% probability of Jaime sharing a common ancestor with me within four generations, 98.82% within eight generations, and 99.92% within twelve generations. Jaime and I share 109 out of 111 markers (111, GD = 2), and our ancestor in common was Juan de Sotomayor who lived between c.1740 and c.1800 (Jaime is my fifth cousin once removed). Gerry and I have a closer GD than Jaime and I. Both the TiP and markers matching between us reflect the actual genealogical relationship.
Our matches with the Colón men are not supported by documented genealogies, but do offer important genetic data with implications for genealogical arguments. TiP predicts an 89.79% probability of Moisés Colón sharing a common ancestor with me within four generations, 98.96% within eight generations, and 99.89% within twelve generations. We match 65 of 67 markers (67, GD = 2), but there is no identified genealogical connection. We don't have data to compare at 67 and 111 markers with Edwin Colón, only 37 markers. At this level, TiP predicts a 29.87% probability of Edwin sharing a common ancestor with me within four generations, 69.87% within eight generations, 89.87% within twelve generations, and 97.03% within sixteen generations. We match 33 out of 37 markers, for a GD of 4. This GD at 37 markers is particularly relevant when we compare it with the three Sotomayor men in the sample. My matches at 37 markers with both Jaime and Gerry Sotomayor have a GD of 1, and with Moisés Colón of 2. Given that my Most Recent Common Ancestor (MRCA) with Jaime dates from 1740, we can assume that my match with Moisés Colón is older than 1740 (possibly in the mid 1600s), and my match with Edwin Colón is significantly older (possibly in the mid 1500s) (see Table 2 ).
Edwin Colón's Big Y-500 results confirmed the date range of our Time to Most Recent Common Ancestor (TMRCA) of 400 to 600 years ago. Larry Walker, co-administrator for the FTDNA R-DF41/R-CTS2501 group, did a preliminary examination of the data: This will all change when you get a more complete analysis by YFull and the Big Tree, but I should be someplace within the ball park." 51 The other result of relevance in this study of the Y chromosome pertains to the SNPs, which are organized into haplogroups or subclades. A very common haplogroup in Iberia is the R1b-DF27, which is a subclade of M269 and has higher frequencies among Basques, but possibly originating in north-east Spain. 52 The Sotomayor and Colón men from this study had positive results for the DF41 haplogroup, which is a downstream subclade of the L21 haplogroup, which in turn is downstream from M269. Mathematician and data analyst Joe Flood has concluded that the L21 haplogroup originated in south-west Britain some 4,500 years ago as part of the Beaker Atlantic culture. 53 The L21 haplogroup has a higher frequency in Brittany (France), southern England, and Galicia (Spain). 54 Although the DF41 haplogroup has not been academically researched, its members so far have ancestral origins almost exclusively in places popularly associated with "Celtic" identities, including Ireland, Scotland, Isle of Man, Wales, Cornwall/Devon, Cumbria, Galicia/northern Portugal. (On the creation of a "Celtic myth" of the late twentieth century, especially through music, which went beyond archeological perspectives, see Javier Campos Calvo-Sotelo's article in Popular Music and Society. Genetic results also indicate that Don Cristóbal de Sotomayor was not the direct paternal ancestor of our Sotomayor and Colón men. In a recent academic archeo-genetic study, our Y-DNA was compared with the Y-DNA of Don Cristóbal's uncle, Don Álvaro Páez de Sotomayor, who rests in the cathedral of Tui. 58, 59 The result of this study was negative. 60 Given that the three Don Luis de Sotomayors in Puerto Rico in the sixteenth century descended agnatically from Mem Páez Sorredea, they would not be the direct agnatic ancestors of the Sotomayors and Colóns in this study. Therefore, we are before an event where a son inherited the surname from a maternal source.
Interpretation
Exhaustive historical research over the last five years on the possible marriage or union between the Sotomayor and Colón families of the sixteenth century or earlier that fit the military profile of the ones in Puerto Rico led to very little success. (My research on the Sotomayor family throughout the Spanish-speaking world spans over fifteen years.) A good clue was Don Luis de Sotomayor, Governor of Melilla, and his second wife Doña Petronila Colón de Toledo, both from Orán (present-day Algeria), at the end of the sixteenth century. Although the family of Don Luis had connections with Puerto Rico, this couple did not have children, so they were eliminated as an alternative. 61 With very few options in terms of families with the combined An examination of the urban militias is, in effect, a good source to evaluate these connections in historical context. Another factor to take into account is endogamy. José Eizaguirre has demonstrated that white endogamy in Puerto Rico during the seventeenth century was very strong, being even stronger, practically generalized, in San Germán and Aguada. 98 We have seen that these families belonged to the urban militias, many were captains and their spouses were daughters of captains or regidores. If Juan Francisco de Soto was a soldier in Aguada's urban militias, it would be normal that his descendants also married other urban militia family members from Aguada. This was the case for all of the children of Juan de Sotomayor and Serafina de Lugo, my 5th-great-grandparents. Their ten children were born in the second half of the eighteenth century and married into families who were also members of the urban militia muster rolls from 1699/1700 (Table 3) . These families include Lorenzo de Acevedo, Vélez-Borrero, J(X)iménez, Medina, Luciano de (la) Fuente(s), Pérez de Gerena and Badillo. In fact, there are many more connections, for these families continued intermarrying throughout the nineteenth and twentieth centuries.
So far, the discussion of the results has centered on interpreting the genetic matches between our Sotomayor and Colón men using fragmented genealogical and historical data. While the focus of this analysis is grounded in Puerto Rico, the discussion that follows will go beyond the island and travel back in time and into the Iberian Peninsula through an analysis of the SNPs. This last factor in our genetic genealogy anchors the overall argument that strongly suggests that the Iberian ancestors of the Sotomayors and Colóns go back to northern Portugal and Galicia, matching traditional genealogies. Our study of the SNPs for a deep understanding of a family's history is not necessarily a pioneer case. Other studies have used SNPs to establish relationships between current families and medieval lineages. 99 What is truly novel in our case is the fact that the families in question have two different surnames with a TMRCA at the edge of the genealogical time frame. 102 For a complete genealogy of Pedro Mexía de Lugo and his Pereira and Lugo ancestors, readers should consult the work of de Béthencourt mentioned above.) Captain Rui de Pereira was a direct agnatic descendant of the well-documented Portuguese lineage of Pereira, which goes back to the region of Braga in northern Portugal in the twelfth century (see Figure 8) . Don Gonzalo Rodríguez, agnatic ancestor of Captain Pedro Mexía de Lugo, was lord of "Palmeira," 103 a locality within the present-day Braga district (see Figure 9 ).
José Augusto de Sottomayor, author of the celebrated Linhagens medievais portuguesas: Genealogias e estratégias (1279-1325), studied the Pereiras within Portuguese aristocracy. In his study, Sottomayor Pizarro situates the Pereiras as a branch of the Trastámaras, along with the Palmeiras, Traba and Tougues lineages. 104 These four cousin branches descended from the powerful Froilaz/Traba family from Galicia/Asturias, which ruled over Galician lands from the ninth to the eleventh centuries. 105, 106 This region, which covered northern Portugal, Galicia, and Asturias, has been associated with Celtic culture. A discussion about the problems with the Celticization of the Iberian Peninsula is beyond the scope of this article. However, it is interesting to note that the DF41 SNP matches of the Pereira ancestors of the Sotomayors and Colóns so far in FTDNA have ancestry in other places with strong Celtic identity. This is not to say that the DF41 haplogroup in our case proves the Celticness of Galicians/northern Portuguese, given that there are other Iberian men in other L21 "Celtic" subclades. It is not the intention of this article to confuse genetics with culture, just to observe a correlation of peoples and geographies.
As mentioned earlier, a member of the DF41 haplogroup is a man with patrilineal ancestry to another Galician family, the Fernández de Córdoba/Temes. Rodolfo H. Hernández Chávez, an architect and municipal chronicler from Encarnación de Díaz, Jalisco, Mexico, descends agnatically from the Fernández de Córdoba family, which in turn descend agnatically from the Fernández de Temes, who were also descendants from the Froilaz/Traba family. 107 
Possible maternal ancestors of Hernán Pérez de Valenzuela: in search of the Valenzuelas and Sotomayors
It is not clear who the Sotomayor ancestor of Doña Isabel de Sotomayor was. In this section I offer some ideas, which will evidence again the importance of inheriting maternal surnames that carried genealogical capital. Figure 12 ).
Conclusion
For more than a decade now, genetics has been heralded as an important tool for those genealogies that have inadequate or unclear documentation. This is the case of a branch of the Sotomayor and Colón de Santiago families from Moca/Aguada pre-1700s. In this study, I have established an agnatic paternal genealogy for these families. We must clarify that the genealogy hereby presented is exclusive to the descendants of Juan de Sotomayor and Serafina de Lugo, my 5th-great-grandparents, to those who can prove being a descendant of Juan de Soto Hernández (1700), and to those who also descend from Cristóbal Colón de Santiago (1720). Genetic results also indicate that not all of the Sotomayors in the north-west of Puerto Rico have a direct paternal ancestor in common. In other words, not all of the Sotos and Sotomayors in Puerto Rico match on the Y chromosome. This indicates that there were several maternal events (inheritance of the Soto and Sotomayor surname from a mother other than Doña Isabel de Sotomayor) or cases of illegitimacy. We need more research to sort through these different families.
The dissonance between same surnames and Y-DNA, in turn, evidences the anthroponymical practice in the Spanish world of adoption of maternal ancestral surnames. As our Sotomayor-Colón case evidences, there were multiple cases of maternal surname inheritance among the noble families in Puerto Rico. The practice was not exclusive to the island, but was evident in the Canary Islands before, and even in Iberia. This last point is of special interest, potentially groundbreaking. For centuries it was believed that the Pereiras, and in turn the Froilaz/Trabas and a large number of Iberian early medieval nobility, descended from Visigoth families. 129 Contemporary historians do not suggest any particular origin. 110 The results of the present genetic-genealogy study suggest that the background of this powerful and influential family of the high medieval ages coincides with peoples of the Atlantic fringes of Europe, including another aristocratic lineage, the Stewarts of Scotland. If that is the case, new interpretations about the origins of these families, their motivations, and impact on the Iberian Peninsula could be pursued.
A thousand years later, descendants of this Galician nobility expanded outside the Iberian Peninsula toward the conquest of societies overseas, accelerating the process of human migrations towards the Atlantic Ocean. Five hundred years after this, two families -unaware of their relationship in Puerto Rico -discover, with the help of genetic science, the history of these steps through the passing of time. Even though it is a young field and one that is difficult to understand, genetic genealogy is beginning to provide good results for those without genealogical documentation, but who have isolated historical data. Instead of parish records, the common threads that link one generation to the other are microscopic cells and their unbreakable and unquestionable genetic component, inherited from body to body.
